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As populations in Western countries are aging, the use of alcohol can become a growing public health concern. When people grow older, health problems become more prevalent, and alcohol use may accelerate disease progression. Aging is also associated with lower alcohol tolerance due to reduced muscle mass and slower metabolism (1) . In addition, older adults are the biggest consumers of medications that may be harmful when consumed in combination with alcohol (2) . For these reasons, more knowledge about the nature of changes in alcohol use that take place among older adults is needed. Alcohol consumption has increased in Norway over the last two decades, especially in older age groups (3, 4) . Survey data has suggested that the increase in alcohol consumption is more a result of increased drinking frequency than it is a result of people drinking larger amounts at each drinking occasion. Also, while the proportion of Norwegians who drink frequently has increased, there has not been an increase in the proportion who frequently drink to intoxication (5) . This points to the possibility that individuals who start drinking more often do so mainly by adding more low-consumption, low-risk episodes to their drinking pattern, and that the recent increase in alcohol consumption in Norway does not represent a serious public health problem. Little evidence has been presented to support this possibility, and even less is known about this relationship in older people. Therefore, the current five year longitudinal study investigated if Norwegian adults in the second half of life who started drinking more often also increased the quantities they consumed, and if they started to drink to intoxication more often.
Alcohol consumption in a population can increase because people begin to drink more often, because they begin to drinking larger quantities per occasion, or both. However, the public health implications are likely to be dramatically different for these different scenarios. Whether individuals who start to drink more frequently also start to drink larger quantities per occasion is a largely ignored question in the alcohol research literature. Some studies indicate that individuals with higher drinking frequency also usually drink larger quantities per drinking occasion (6, 7) , which indicates that increase in drinking frequency has been accompanied by increased drinking quantities. However, other investigations have reached different conclusions.
Lemmens and colleagues (8) compared different methods for measuring alcohol use in Dutch adults. They found that the more drinking occasions were reported during a week, the greater the quantity was per day when they used a 7-day diary method. However, when a past six months quantity-frequency measure was used, the relationship was absent. This was corroborated by results from a more recent cross-sectional study by Paradis and colleagues (9) who investigated if drinking frequency was associated with usual quantity and binge drinking in Canadian adults.
They found that occasional drinkers were less likely to drink more than two drinks when drinking compared to weekly drinkers, but that there was no relationship between drinking frequency and usual quantity among weekly drinkers. This indicates that those who have increased their drinking frequency did not necessarily increase their usual quantities. As previous findings concerning the relationship between frequency and quantity have been inconsistent, further study is warranted. No previous studies have investigated this in adults in the second half of life. Also, there is dearth of longitudinal studies of the association between change in frequency and change in usual quantity.
A related question is whether older individuals who increase their drinking frequency also begin to drink to intoxication more often. This question is of particular concern to public health since intoxication is one of the main mechanisms by which alcohol can cause harm (10). Paradis et al. (9) found that drinking frequency was related to risk of binge drinking (drinking five drinks or more on one occasion). For instance, those who drank alcohol 5 to 7 days per week had greater likelihood of binge drinking at least once per week compared to those who drank 1 or 2 days per week. This indicates that those who had increased their drinking frequency had also increased their intoxication frequency. The study did not, however, address directly whether change over time in drinking frequency was associated with change in frequency of drinking to intoxication, or how strong this relationship may be. To our knowledge, no previous investigations have addressed this question.
The current longitudinal study investigated change over five years in alcohol use in a cohort of Norwegians aged 40 to 79 years. We investigated if change in drinking frequency was associated with 1) change in usual quantity, and 2) change in frequency of drinking to intoxication. Change in usual quantity and change in intoxication frequency may be dependent on the baseline drinking pattern. For instance, the consequences of increased drinking frequency may be different for people who usually drink small quantities compared to people who usually drink larger quantities. To assess this issue we stratified the analysis so that those who usually consumed less than three drinks at the start of the study and those who usually consumed three drinks or more were analyzed separately. Also, since change in alcohol use may be dependent on gender, age, level of education and health, these factors were controlled for in the analysis.
Methods

Data
Two-wave panel data from the Norwegian study on life course, ageing and generation respondents were excluded because they reported greater intoxication frequency than drinking frequency.
Measures
Responses from three questions about alcohol use included in the questionnaires at both t1 and t2 were used in the analysis. The first two questions concerned annual drinking frequency, Information about gender, age and education level (coded 0 = less than high school, 1 = high school, 2 = bachelor's degree, 3 = master's degree/PhD) was obtained from the population register. Health status was measured by self-report using one question item: "Would you say that your health now is mostly…". The response categories were "poor", "satisfactory", "good", "very good", and "excellent" (coded 1, 2, 3, 4 and 5 respectively).
Analysis
The analysis was conducted using STATA version 13. To test the relationships between change in drinking frequency and change in usual quantity and intoxication frequency, OLS regression models were computed separately for respondents with low usual quantity (< 3 drinks) and respondents with high usual quantity (≥ 3 drinks). In preliminary analysis, change in intoxication frequency was regressed on change in drinking frequency, gender and the gender by change in drinking frequency interaction term. The result showed a significant gender by change in drinking frequency interaction (b = 0.02, P = .013), therefore women and men were analyzed separately.
Change in usual quantity was firstly regressed only on change in drinking frequency (unadjusted models). In subsequent adjusted models, age, education and health measured at t1
were also included as covariates. Change in intoxication frequency was regressed on change in drinking frequency (unadjusted models). Subsequently, change in usual quantity, age, education and health (at t1) were also included in the models (adjusted models).
The sample was not drawn randomly from the population, but rather from within a selection of municipalities selected within regions. Such clustered sampling may lead to invalid estimates of standard errors, confidence intervals and P-values (13). To correct for the effects of the complex sampling scheme in our analysis, we used the survey estimation command available in STATA, which uses the linearized variance estimator to compute standard errors (14) . Also, inverse probability weights were applied in the analyses to reduce the effect of selective attrition.
Results
Distributions for drinking frequency, usual quantity, and intoxication frequency at t1 and t2, and change from t1 to t2 are presented in Table 1 . Overall, the mean drinking frequency increased by a little less than one time per month from t1 to t2. The mean usual quantity and the mean intoxication frequency changed very little, and the changes were not statistically significant. The means and changes were different for women and men. Men had higher mean drinking frequency, higher mean usual quantity and higher mean intoxication frequency compared to women. For women, the mean drinking frequency increased by 0.96 times per month, and the mean usual quantity increased by 0.14 drinks, which was small but statistically significant. The change in mean intoxication frequency was small and not statistically significant.
For men, the mean drinking frequency increased by 0.82 times per month, but the changes in usual quantity and intoxication frequency were not statistically significant.
The results from regression models for change in usual quantity are shown in Table 2 . For the women, the relationship between change in drinking frequency and change in usual quantity was weak, both in the unadjusted and adjusted models, and they were not statistically significant.
This was the case both for those with low and those with high usual quantity at t1. For the men, the relationship between change in drinking frequency and change in usual quantity was negative, statistically significant, but weak for those with low usual quantity (standardized regression coefficient (ß) = -.06) and those with high usual quantity (ß = -.05) at t1, both in the unadjusted and adjusted models.
The relationships between the covariates in the adjusted models and change in usual quantity were mostly negligible, but with some exceptions. For women with low usual quantity, there was a significant negative relationship between health at t1 and change in usual quantity.
For the women with high usual quantity, there was a significant negative relationship between age at t1 and change in usual quantity. For the men with low usual quantity, there was a significant negative relationship between level of education at t1 and change in usual quantity.
The results from regression models for change in intoxication frequency are presented in Table 3 . For women, there was no significant relationship between change in drinking frequency and change in intoxication frequency both for those with low and high usual quantity. For men, the relationship between change in drinking frequency and change in intoxication frequency was positive and significant, but stronger for those with high usual quantity (ß = .13) than for those with low usual quantity (ß = .05). The only covariate that reached statistical significance was age at t1, which was weakly associated with change in intoxication frequency for the men with low usual quantity (ß = -.05).
Discussion
This was the first longitudinal investigation of the relationship between change in drinking frequency, change in usual quantity, and change in intoxication frequency for adults in the second half of life. For both women and men, change in drinking frequency was not associated with substantial increase in usual quantity; we actually observed a small decrease in usual quantity. This was in line with previous cross sectional studies, which have shown a weak relationship between how often people drink and how much they usually drink (8, 9) .
The results also showed that those who increased their drinking frequency only increased their intoxication frequency to a small extent. This was true for both women and men, and for those with low and high usual quantities at the start of the study. The strongest association was found for men with high usual quantity, but was quite weak even for this group. Our finding is consistent with Paradis et al. (9) who found that the more often people drink, the more often they drink to intoxication. But in our study, the relationship was quite weak, which suggests that disproportionally more non-intoxication occasions than intoxication occasion were added to the drinking pattern. For example, the strongest effect we found (b = 0.05 among men with high initial consumption) suggested that for every twenty added drinking occasions per month, on average only one was characterized by drinking to intoxication. In other words, those who started drinking more often increased the number of low-consumption situations, such as drinking midweek with a meal, disproportionally much more than the number of high-consumption situations, such as celebrations, parties and festivals. Conversely, our findings suggest that individuals who reduce their drinking frequency start to concentrate their drinking around occasions associated with drinking to intoxication.
Our results have several implications. They suggest that the increase in alcohol consumption among Norwegians in the second half of life are due to increased drinking frequency, not increased quantities, and that it has not resulted in much greater intoxication frequency. This is line with previous research, which showed that most of the increase in drinking occasions in Norway over the last two decades are non-intoxication situations (5). This has implications for public health, as there may not be much reason to expect that increase in drinking frequency among adults in the second half of life will be accompanied by a dramatic increase in harm and injury caused by drinking to intoxication (10) . However, there is still reason to expect that individuals who usually consume quantities large enough to result in intoxication will start to drink to intoxication more often if they start to drink more often.
The questions addressed in this study are not specific to individuals in the second half of life, but our findings may not be generalized to younger age groups. Future studies should investigate whether our findings also apply to people under 40 years of age. Future studies should also aim at identifying different trajectories for drinking frequency, and frequency of drinking to intoxication over the course of adulthood and old age, and investigate whether individuals who take different trajectories differ in terms of injury, morbidity and mortality in old age.
The current study has some limitations. Attrition was greater among individuals high in age, with low education, with low income and with poor health, which are factors that are associated with lower alcohol consumption (15) (16) (17) . This selective attrition may have biased our
estimates, but we believe that the bias is small as we included age, education and health as covariates in our analyses, and because the data was weighted to adjust for the selective attrition.
The measurement of drinking frequency and intoxication frequency was crude, and it was not possible to assess the effect of small changes. Also, the term "intoxication" may be interpreted differently by different individuals, which can cause measurement error. Estimates of alcohol consumption based on self-report are usually biased downward, therefore our estimates are likely to be deflated. Finally, we are unable to make claims about the direction of the observed relationships because we cannot pinpoint the temporal order of the changes.
In conclusion, the current study presents evidence that increased drinking frequency among Norwegian adults in the second half of life is not associated with large increase in usual drinking quantity, or with large increase in the frequency of drinking to intoxication.
Disproportionally more non-intoxication than intoxication episodes are added to the drinking pattern if drinking frequency increases. 
